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[57) ABSTRACT

A heat exchanger includes a pair of header pipes and
tubes disposed between the header pipes. Each tube is
connected to the header pipes at its end portions. Each
of the header pipes comprises a tubular member and a
connecting plate. The tubular member defines an open-
ing which is formed at a position in the circumferential
direction of the tubular member and extends in the
longitudinal direction of the tubular member. The con-
necting plate 1s installed in the defined opening of the
tubular member and has a plurality of holes for inserting
the end portions of the tubes therein to connect the
tubes to each header pipe. The connecting plate is
formed as a simple shape, and the plurality of holes are
easily and precisely processed. Therefore, the tubes can
be easily and efficiently connected to the header pipes
and the header pipes can be inexpensively manufac-
tured. Since a bracket for supporting the heat exchanger
can be attached to a flat portion formed on the tubular
member by {astening, the working efficiency can also be
increased.

14 Claims, 3 Drawing Sheets
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HEAT EXCHANGER WITH HEADER BRACKET
AND INSERTABLE HEADER PLATE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a heat exchanger for
use as a condenser and a radiator of an air conditioner
for a vehicle etc.

2. Description of the Prior Art

FI1GS. 6 and 7 show a typical conventional heat ex-
changer which requires the heat exchange between a
heat medium (for example, a cooling medium or a brine)
flowing in the heat exchanger and air passing through
the heat exchanger. A heat exchanger 21, as shown in
FIG. 6, is comprised of a pair of header pipes 22 extend-
ing in parallel relation to each other, a plurality of tubes
23 disposed between the header pipes and connected to
the header pipes at their end portions, a plurality of
radiation fins 24 provided on the sides of the tubes, a
pair of reinforcement members 25 disposed on the top
and bottom radiation fins, and brackets 26 for support-
ing the heat exchanger which are attached to the upper
and lower portions of each header pipe.

Each header pipe 22 is constructed from a straight
pipe having a circular cross section. A plurality of con-
nection holes 27 are formed on the periphery of the
header pipe with a predetermined pitch 1n the axial
direction of the header pipe.

The end portion of each tube 23 is inserted into a
corresponding connection hole 27. Both ends of each
header pipe 22 are closed by caps 28. An inlet tube 29
for introducing the heat medium into heat exchanger 21
1s connected to one of the header pipes 22, and an outlet
tube 30 for delivering the heat medium out from heat
exchanger 21 1s connected to the other header pipe.

Tube 2315 formed as a straight tube which is flattened
in the hornizontal direction. The end portion of tube 23 1s
inserted 1nto connection hole 27 of header pipe 22, and
fixed therein by, for example, brazing. Corrugate type
radiation fins 24 are fixed on the upper and lower sur-
faces of each tube 23 by, for example, brazing.

Brackets 26 are provided for attaching the heat ex-
changer to an air conditioner or a body of a vehicle.
Each bracket 26 has a U-shaped slot 31 at its end por-
tion. A bolt or the like is inserted through the slot to
attach the heat exchanger to the appropnate structure.
Brackets 26 are fixed to header pipes 22 by, for example,
brazing the curved portions of the brackets on the pe-
riphenes of the header pipes.

However, since connection holes 27 in such a con-
ventional heat exchanger are formed on the periphery
of header pipe 22 having a circular cross section, a
special jig or tool is required for processing the holes.
This operation causes the manufacturing of the header
pipe to be expenstve. Therefore, it is difficult to produce
the heat exchanger inexpensively. In addition, defects
are hiable to occur while inserting and connecting tubes
23 into the header pipes, because 1t is difficult to form
connection holes 27 at precise positions and with de-
sired shapes.

Moreover, since brackets 26 for supporting the heat
exchanger 1s welded (brazed) directly onto the periph-
eries of header pipes 22, the shape of the brackets must
be adapted to the shape of the header pipes. Accord-
ingly, the manufactured brackets are essentially re-
stricted to one shape. Furthermore, because the weld-
ing (brazing) of brackets 26 onto the peripheries of
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header pipes 22 is troublesome, the working efficiency
in the bracket attachment process is impaired.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention 1s to
provide a heat exchanger which can be inexpensively
produced by reducing the cost for manufacturing
header pipes and wherein defects 1n the connection of
tubes do not occur.

Another object of the present invention is to provide
a heat exchanger where, 1n the assembly of the heat
exchanger, the working efficiency of the bracket attach-
ment process can be increased.

To achieve these objectives, a heat exchanger ac-
cording to the present invention is herein provided. The
heat exchanger includes a pair of substantially parallel
header pipes and a plurality of substantially parallel
tubes disposed between the pair of header pipes. The
tubes are connected 1o the pair of header pipes at their
end portions. Each of the header pipes is comprised of
a tubular member having an opening which is formed at
a position in the circumferential direction of the tubular
member and extends in the longitudinal direction of the
tubular member. Each header pipe further includes a
connecting plate installed 1n the opening. The connect-
ing plates each define a plurality of holes for receiving
the end portions of the tubes to connect the tubes to
each of the pair of header pipes.

In a heat exchanger according to an embodiment of
the present invention, the tubular member of the header
pipes has an attachment portion formed at an outer
position of the opening and a bracket fastened to the
attachment portion.

In the heat exchanger according to the present inven-
tion, the header pipe is formed by installing the connect-
ing plate in the opening of the tubular member. Since
the connecting plate 1s a member separate from the
tubular member and the connecting plate can be formed
as a simple shape, a special jig or tool 1s not required for
processing the holes in the connecting plate. Therefore,
the holes can be easily processed, and the header pipes
can be inexpensively manufactured. As a result, the heat
exchanger can be inexpensively produced. Further,
since the holes can be precisely processed, the tubes are
easily inserted into the holes and connected to the
header pipes with a desired state.

Moreover, since the attachment portion of the tubu-
lar member can be easily formed as a flat portion and
the bracket can be fixed to the attachment portion by
fastening without welding, the working efficiency in
the bracket attachment process can be increased and the

production cost of the heat exchanger can be further
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

Some preferred exemplary embodiments of the in-
vention will now be described with reference to the
accompanying drawings, which are given by way of
example only, and are not intended to limit the present
invention.

FIG. 1 1s a perspective view of a heat exchanger
according to a first embodiment of the present inven-
tion.

FIG. 2 1s an enlarged cross sectional view of the
header pipe and the connection portion of the header
pipe and the tube of the heat exchanger shown in FIG.
1.
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FIG. 31s a fragmentary exploded perspective view of

a part of the header pipe, the connection portion of the
header pipe and the tube of the heat exchanger shown in
FI1G. 1.

FIG. 4 1s a cross sectional view of the connection
portion of the header pipe and the tube of a heat ex-
changer according to a second embodiment of the pres-

“ent invention.
FI1G. 5 is a cross sectional view of the connection

portion of the header pipe and the tube of a heat ex-
changer according to a third embodiment of the present
invention.

FIG. 6 i1s a perspective view of a conventional heat
exchanger.

FIG. 7 is an enlarged cross sectional view of the
connection portion of the header pipe and the tube of
the heat exchanger shown in FIG. 6.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

Referring to the drawings, FIGS. 1-3 illustrate a heat
exchanger according to a first embodiment of the pres-
ent inventuion. In FI1G. 1, a heat exchanger 1 has a pair
of header pipes 2 extending 1n parallel relation to each
other. Header pipes 2 are closed at both of their end
portions by caps 3. A plurality of substantially parallel
tubes 4 are disposed between the pair of header pipes 2.
The tubes 4 are formed as flat tubes in this embodiment.
The flat tubes 4 are connected to the pair of header
pipes 2 at their end portions. A plurahity of corrugate
type radiation fins § are provided on the sides of flat
tubes 4 and fixed to the flat tubes by, for example, braz-
ing. Reinforcement members 6 are provided on the
upper surface of the top radiation fin § and the lower
surface of the bottom radiation fin §, respectively. The
reinforcement members 6 are fixed to the upper and
lower surfaces of the respective radiation fins and the
sides of header pipes 2. An nlet tube 7 1s connected to
the upper portion of one of the header pipes 2, and an
outlet tube 8 is connected to the lower portion of the
other header pipe. A heat medium (for example, a cool-
ing medium or a brine) 1s introduced through inlet tube
7, flows through header pipes 2 and flat tubes 4, and
flows out of outlet tube 8.

Each header pipe 2 1s constructed from a tubular
member 9 and a connecting plate 10, and which are
collectively formed as a cylindrical member. Tubular
member 9 has a U-shaped cross section which defines an
opening 9a. Opening 92 1s formed at a position in the
circumferential direction of the tubular member and
extends in the longitudinal direction of the tubular
member.

A pair of grooves 95 extending in the the longitudinal
direction of the tubular member and facing each other
are formed on the inner surfaces of the walls defining
opening 9a. -

Plane plate portions 9¢ extend outward from the por-
tions provided with grooves 95, in parallel relation to
each other. One of plane plate portions 9¢ functions as
an attachment portion for brackets (described later). On
this attachment portion, two tapped holes 94 are formed
on the upper portion and the lower portion of each
tubular member 9, respectively. A tubular member 9
having such a structure can be manufactured by, for
example, extrusion molding. Although tubular member
9 has a U-shaped cross section in this embodiment,
variously shaped tubular members can be used as long
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as the tubular members have an opening similar to the
opening 9a.
Connecting plate 10 has a plurality of connection

‘holes 11 with a predetermined pitch arranged in the

longitudinal direction of the connecting plate. Connect-
ing plate 10 has a width slightly larger than the distance
between the bottoms of both grooves 95, and 1s press

fitted in the grooves along both its edge portions. After
the connecting plate 10 1s fitted and retained 1n grooves

9b, the connecting plate is fixed to tubular member 9 by
brazing. Connecting plate 10 is curved in its cross sec-
tion to substantially match its curvature with the curva-
ture of the curved portion of tubular member 9. The end
portions of tubes 4 are inserted into holes 11 and fixed to
connecting plate 10 by brazing. Connecting plate 10
may be installed in grooves 95 in opening 9a of tubular
member 9, after tubes 4 are fixed to the connecting
plate. Alternatively, connecting plate 10 may be In-
stalled in grooves 9 of tubular member 9 prior to the
attachment of tubes 4 to the connecting plate.

Brackets 12 are provided for supporting and attach-
ing the heat exchanger to an air conditioner or a body of
a vehicle etc.

Bracket 12 is formed as a plane plate in this embodi-
ment. A U-shaped slot 12a 1s formed on one end portion
of the bracket, and two through holes 126 are formed on
the other end portion for attaching the bracket to tubu-
lar member 9. Bracket 12 is attached to attachment
portion 9¢ of tubular member 9 by bolts 13 (or nvets)
which are screwed into tapped holes 94 through the
through holes 125. In this embodiment, four brackets 12
are attached to header pipes 2 at the upper and lower
portions of the respective header pipes.

In the embodiment, header pipe 2 is constructed from
tubular member 9 and connecting plate 10. The con-
necting plate having connection holes 11 1s a member
separate from the tubular member. Therefore, connect-
ing plate 10 may have a simple shape, and connection
holes 11 are easily processed without using a special jig
or tool and without troublesome working. Accord-
ingly, header pipes 2 are manufactured easily and inex-
pensively. Moreover, since connection holes 11 can be
easily formed precisely to a desired shape and at desired
positions, insertion and connection of tubes 4 can be
easily and efficiently accomplished.

Further, because brackets 12 are attached to attach-
ment portion 9¢ of tubular member 9 by fastening, it 1s
not necessary to weld (braze) the brackets directly to
the periphery of a header pipe as 1s required in the as-
sembly of conventional heat exchangers. Therefore,
brackets 12 are very easily attached to header pipes 2
without any troublesome working, and various shaped
brackets can be employed. This increases the working
efficiency in the bracket attachment process and re-
duces the production cost of the heat exchanger.

FI1G. 4 illustrates a part of a heat exchanger accord-
ing to a second embodiment of the present invention. In
this embodiment, header pipe 41 is constructed from
tubular member 42 and connecting plate 43. Connecting
plate 43 has a plurality of connection holes 43a. The side
edges of the connecting plate are inserted into grooves
42¢ formed in tubular member 42. The width of opening
42a defined by extended walls 425 is substantially the
same as the width of tube 44. The sides of tube 44 are
engaged by the inner surfaces of the walls 425, and
thereby held in place by the walls. The connection
portion of tube 44, which is inserted into holes 43a and
fixed to connecting plate 43, can be reinforced by the
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walls 4256 holding the tube. An attachment portion may
be formed on the outer surface of one of the walls 426.
Tapped holes 424 for attaching brackets (not shown)
are formed on the attachment portion.

FIG. 5 illustrates a part of a heat exchanger accord-
ing to a third embodiment of the present invention. In
this embodiment, header pipe 51 15 constructed from
tubular member 52 and connecting plate §3. Tubular
member 52 has an opening 52a, inner grooves 52b, at-
tachment portion 52¢ and tapped holes §24. Connecting
plate 53 has a plurality of connection holes 53a. The side
edges of the connecting plate are inserted into grooves
§2b formed in tubular member 52. The end portion of
tube 54 is inserted into connection hole 53¢ and fixed to
connecting plate 53. Connecting plate 53 is formed as a
plane plate. Therefore, connection holes 53¢ can be
processed and positioned even more easilly and pre-
cisely.

Although several preferred embodiments of the pres-
ent invention have been described in detail, it will be
appreciated by those skilled in the art that various modi-
fications and alterations can be made to these embodi-
ments without materially departing from the novel
teachings and advantages of this invention. Accord-
ingly, 1t is 10 be understood that all such modifications
and alterations are included within the scope of the
invention as defined by the following claims.

I claim:

1. In a heat exchanger including a pair of substantially
parallel header pipes and a plurality of substantially
parallel tubes disposed between said pair of header
pipes, each said tube defining a pair of end portions
connected to said pair of header pipes, the improvement
COmprising:

each of said pair of header pipes comprnsing a tubular

member having an opening formed at a position In
the circumferential direction of said tubular mem-
ber and extending in the longitudinal direction of
said tubular member, and a connecting plate in-
stalled in said opening and having a plurality of
holes for inserting said end portions of said tubes
therein to connect said tubes to each of said pair of
header pipes; and wherein said tubular member has
a longitudinal attachment portion formed along an
outer position of said opening and a bracket is at-
tached to said attachment portion, said attachment

portion allowing attachment of said bracket at

positions in between the ends of said tubular mem-
ber.

2. A heat exchanger according to claim 1 further
comprising a plurality of fins provided along sides of
said tubes.

3. A heat exchanger according to claim 1 wherein
said tubes are flat tubes.
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4. A heat exchanger according to claim 1 wherein
said tubular member has a pair of grooves 1n said open-
ing for retaining a pair of side edges of said connecting
plate.

5. A heat exchanger according to claim 1 wherein
said tubular member has a U-shaped cross section.

6. A heat exchanger according to claim 1 wherein
said connecting plate is press fitted in said opening of
satd tubular member.

7. A heat exchanger according to claim 1 wherein
said connecting plate is curved in its cross section to
substantially match its curvature with the curvature of
the curved portion of said tubular member.

8. A heat exchanger according to claim 1 wherein the
width of each of said tubes is substantially the same as
the width of said opening of said tubular member.

9. A heat exchanger according to claim 1 wherein
said connecting plate is a plane plate.

10. A heat exchanger according to claim 1 wherein
said bracket i1s fixed to said attachment portion by fas-
tening.

11. A heat exchanger according to claim 1 wherein
said bracket is formed as a plane plate. |

12. A heat exchanger comprising:

a pair of spaced apart header pipes, each said header
nipe including a tubular member and a connecting
plate, said tubular member defining a longitudinal
opening for receiving said connecting plate therein
and said connecting plate defining a series of aper-
tures therein:

A plurality of tubes disposed between said header
pipes, each said tube being received through said
apertures in said connecting plates for intercon-
necting said tubes and said header pipes and
thereby providing a flow path or cooling medium
flowing there through:

substantially planar attaching segments projecting
outward from said tubular member along opposite
sides of said longitudinal opening; and

a plurality of brackets attached to said attaching seg-
ments for mounting the heat exchanger to a sup-
porting structure, said substantially planar attach-
ing segments allowing attachment of said plurality
of brackets at positions in between the ends of said
tubular members.

13. A heat exchanger according to claim 12, in which
each said tubular member defines a pair of mounting
structures which receive opposing edges of one of said
connecting plate, and wherein said edges are attached
therein to preclude escape of the cooling medium.

14. A heat exchanger according to claim 13, in which
said mounting structures are grooves defined along
opposite sides of said longitudinal opening i1n each said

tubular member.
. % * % %
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